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Productivity, Public Goods and Public Policy: agricultural biotechnology Potentials
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The increasing utilization of genetically engineered products in agricultural production, such as Bt corn, brings a potential for reduction in production costs.  However, it also causes a fall in the product prices, since total output will increase as the novel products come into wide use among farmers, as Cochrane’s Treadmill Theory noted.  The treadmill effects induced by GE products are apt to act within a shorter period than induced by usual agricultural innovation, because biotechnology is typically much diffusive seeing that farmers need no significant investments to adopt it.  In addition, the treadmill effects would be still more intensified if demand for the novel foods decreases due to public concern about genetic engineering.

In this paper, we develop a comprehensive model for a pre-approval evaluation of such agrobiotechnology as possibly entails negative consumer reactions, and then do a trial estimation of the model to discuss the economic impacts of recombinant bovine somatotropin (rbST) on Japanese dairy sector.  RbST is recombinant version of a naturally occurring bovine growth hormone that promotes lactation of milking cows.  It was already approved for commercial use in the U.S., while Japan’s dairy farmers are not allowed to use it because it has not applied for approval to Japanese authorities as yet.  The Japanese government has vague concerns the approval of rbST might lead to negative consequences for both dairy producers and consumers, because Japanese consumers are sensitive to food safety as is well illustrated by the ongoing BSE (mad cow disease) shock.  Hence, it is necessary to examine the potential economic implications of the rbST approval in Japan before any state decisions should be made.
Our model has three key features.  First, to measure the impacts on dairy herd structure, dairy production potential is represented by segmentalized functional equations that separately illustrate changes in cow numbers of several farm size cohorts.  Second, decreases in milk demand after the rbST approval are assumed to differ between fluid and manufacturing milk, because consumer psychologists commonly accept that consumers’ negative reactions against GM foods vary according to its degree of processing.  Third, we take account of the effect of check-off program for generic milk advertising, because it is a generally accepted idea that consumers’ ill feelings against a certain GM food are considerably affected by mass media’s information.

The simulation analysis is carried out over ten-year period up to 2010, assuming that rbST was approved in Japan from 2001.  We simulate nine hypothetical scenarios with divergent assumptions for demand decrease rates, farmers’ adoption rates of rbST, milk advertising intensity, etc., and examine relative changes in simulation results due to alteration of the assumptions.  We also estimate profitability of rbST adoption, and illustrate how increasing adoption of rbST will decrease milk price and profitability of rbST.  Our analysis includes estimation of break-even milk price and the adoption rate at the price for each herd-size group.  Overall, our analysis elucidate how the rbST approval will have different impacts among herd-size groups, and accelerate structural changes in Japan’s dairy sector toward larger farm.



















